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Abstract:Musculosceletal Disorder (MSD) is a 
current phenomenon that occur in the student as the 
effect of sitting in a long duration while lecturing. 
Most of student activities spend by sitting in the 
classroom as consequent long duration of time 
studying that have to be Attended.Supporting 
cheerfulness in the studying is important to match 
the concept of desk and chair the which is suitable 
with anthropometry or criteria, such as desk and 
chair the which are ergonomic. This research Aimed 
to identify the risk factors that correlated with 
Musculoskeletal complaints in 5th grade student at 
Pioneer School. Design used in this research is 
correlative roomates amount of of participants is 
100 and statistical analyzes was perfomed with the 
chi-square test.Musculoskeletal complaints were 
uncorrelated with sitting posture (α> 0.05, p = 
0.202) of Pioneer School pupils. Result of 
ergonomic analysis about a desk and chair design 
based on the pupil's anthropometry were desk and 
chair did not met suitable with anthropometry 
include seat height, seat length, backrest lower edge 
height, backrest upper edge height, chair height, 
desk height and desk width. Dimensions such as seat 
slope, thickness cushioned seat, backrest angle, 
length desk, desk platform thickness and footrest 
height had not met the standard available yet. 
Musculoskeletal complaints were Significantly 
correlated with desk design based on the pupil's 
anthropometry (α <0.05, p = 0.004) and 
musculoskeletal complaints Also were Significantly 
correlated with chair design based on the pupil's 
anthropometry (α <0.05, p = 0.00). Researcher 
suggest another research performed about the need 
to musculoskeletal complaints in all student in 
Pioneer School. Recommended that school pay 
attention to the ergonomic aspect and change 
Gradually for desk and chair dimension. 
Keywords: Sitting posture, musculoskeletal 
complaints, anthropometry, desk dimension, chair 
dimension. 
 
1. Introduction 
Child spent most of his time in the 
classroom. However, research about the impact 
of school furniture design get less attention. 
The actual reviews anthropometry, posture and 
orthopedic aspects must also be considered in 
designing a class furnitures [13][16][20].
 
Fish (2011),  reporting results of research 
of a researcher from the UK, explained that 
more than 50% of boys and 30% of girls have 
undergone spinal deformation caused by 
unergonomic school furniture [8].
 
According to Breithecker (2005) the 
process of deterioration of the function of bone 
in the body and movement systems (locomotive 
system) has now become a serious health 
problem in all age groups [11]. Inresearch, 80% 
of the population experiencing back problems 
according to age levels. While 50% of the 
population experiencing backpain that occur a 
minimum of once a year, and 25% of the 
population suffers from chronic back pain.
11
 
Only 15% of cases of complaints about back 
pain caused by certain diseases, the rest are 
caused by lack of exercise and incorrect sitting 
position for a long time [11].
 
According to the data from the Data and 
Information Center of Educational Research 
and Education Ministry in the year 2013/2014 
the total number of primary schools both public 
and private schools in Indonesia is 145 867 
[13]. There are 135 644 public elementary 
schools and 10 233 of them are private schools. 
While the number of primary schools both 
public and private sector in Jakarta is 3040 
where 2286 is a public elementary school and 
the rest are private primary schools as many as 
754. Of the many number of primary schools 
has not done a survey or research on the 
relationship compatibility of tables and chairs 
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to learn with musculoskeletal complaints at 
primary school children. Even in some areas 
there are many schools that have the means and 
inadequate facilities as mentioned in the daily 
Kompas, Thursday, July 19, 2017, where as 
many as 3,000 classrooms in disrepair in 
Pontianak, West Kalimantan. It is forcing 
students to learn to use a bench that had rotted, 
the roof and walls of the holes and the course is 
very much of a sense of comfort in learning 
[13] [16] [21].
 
The impact of a mismatch between the 
tables and chairs of learning with a school 
child's body size is one of the obstacles in the 
effort to improve the quality of human 
resources. Therefore, it should at least be 
getting more serious attention from the 
government or elements of education 
organizers so that national health development 
goals of improving the ability to live a healthy 
life for every resident in order to realize an 
optimal health status can be achieved. By 
knowing the effects of the incongruity between 
the tables and chairs to the health of primary 
school children so in the future is expected to 
be able to anticipate the occurrence of health 
problems of children in adult life later on and 
also can form a posture more true when a 
sitting position, reducing fatigue during activity 
sitting, concentrate, and eventually the whole 
will improve the quality of human resources to 
be more in terms of both health status as well as 
on improving the capabilities / concentration in 
learning (learning ability) [12] [21] [23].
 
Ergonomics approach is absolutely 
necessary in the modern world in a global era, 
where machines, equipment and all products 
must be created in accordance with the user's 
ability. Ergonomics tried to unite the gap 
between designer / maker of the user 
community, with the intention that all can 
benefit. Ergonomics provides confidence that 
the conformity of products with human users of 
the product will improve your work. A variety 
of products including appliances have entered 
Indonesia are not necessarily in accordance 
with anthropometry, climate, and culture 
(culture) in Indonesia. Some developed 
countries that already have standards of 
ergonomics, of course, the product is connected 
with the circumstances where the standard is 
made. Standard ergonomics is standardization 
needed for design ergonomics. The ergonomics 
standards, among others: the standard 
dimensions of anthropometry, physical 
environment, work atmosphere, noise, and 
others. As disclosed Pheasant (1986) that the 
UK has had anthropometric standards, as well 
as Hong Kong and other developed countries. 
While in Indonesia anthropometric standards 
are still using a standard interpolation / 
modification of British society and Hong Kong 
[11] [20] [24].
 
Obviously, if a standard is created and used 
in a country, it is not necessarily appropriate for 
other countries. Suppose the ergonomics 
standard for American or European society 
anthropometry is used as the design size table 
and chairs then these products are marketed in 
Indonesia will obviously not be appropriate, 
because different anthropometric Indonesian 
people with American or European. It shows 
that the ergonomic products for use in 
Indonesia should be based on anthropometric 
standard of Indonesian society, so that the user 
is safe, convenient, no harm and productivity 
increases. Indonesia does not have the 
ergonomics standard, usually other countries 
are making a good product to be marketed to 
Indonesia using anthropometric dimensions 
guidelines British society and Hong Kong, this 
is because the population is considered to still 
have the same Asian ethnicity, even though it is 
not necessarily appropriate [7] [9] [10].
 
Therefore the design of the product in the 
form of goods absolutely must be adapted to 
the dimensions of anthropometry to be 
ergonomic. Strander America or Europe can not 
be applied directly in Indonesia. Ideally this 
should be a modification of existing standards 
or create your own pioneered ergonomic 
standards in Indonesia in accordance with the 
needs and development. On the ergonomic 
design takes several standards relating to the 
ability, skill and human limits to be associated 
with the equipment, the way and the working 
environment must be done. As America has had 
a variety of standard tables for the purposes of 
ergonomic design as stipulated in the American 
Conference Governmental Industrial Hygienists 
(ACGIH), the European community has also 
had a variety of standard tables ergonomics 
issued by the Occupational Safety and Health 
Administration (OSHA) [5] [7] [11] [26].
 
This has led the authors to conduct research 
on factors associated with the onset of 
musculoskeletal disorders at Pioneer 
Elementary School students. This study is 
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intended to provide an understanding of the 
care and concern about the ergonomic factors 
that should be considered in the process of 
teaching and learning in schools. The writer 
wanted to know whether there are students who 
have musculoskeletal disorders at Pioneer 
Elementary School Elementary School and 
what are the factors associated with the onset of 
musculoskeletal disorders disorder in grade 5 
Pioneer Elementary School [1] [6] [13] [25].
 
Pioneer Elementary School is a private 
school that became one of the models featured 
school and excel in Depok. By learning system 
active learning and moving class applied since 
the inception of the school is certainly the result 
of research conducted by Woro Riyadina a 
researcher from the Center for Research and 
Development of Disease Control, NIHRD 
where the research was conducted in public and 
private schools in Tangerang which has been 
recognized and published by the Ministry of 
Health Balitbangkes, not necessarily the result 
will be the same conclusions. We hope this 
research will be able to provide an alternative 
and a solution to the efforts to create a school 
environment and learning atmosphere 
ergonomic. 
2. Materials & Methodology 
2.1. Data 
Population and sample selected in Class 5 
with the consideration that the 5th graders have 
been able to think objectively and realistically 
when answering questions in the questionnaire 
so that the validity of the data can be better. 
Primary data captured includes the posture that 
includes weight and height, body posture when 
sitting, the size of a desk, chair size and length 
of time students are currently studying. As for 
the data collected are: First, by performing 
anthropometric measurements body of primary 
school children, tables and chairs to determine 
compatibility between anthropometric the 
child's body with tables and chairs that are used 
for learning in the classroom. Size 
anthropometry is the size of the nature of the 
human body and work tools were instrumental 
in the activities, both static (actual size) or 
dynamically (adjusted for work) that include 
age, gender, weight, height, height in a sitting 
position , eye height in a sitting position, 
shoulder height in a sitting position, high elbow 
in a sitting position, high knees in a sitting 
position, knees high folding, folding high knee 
to the buttocks, the distance from the buttocks 
to the knee. Secondly by conducting interviews 
and distributed questionnaires to students in 
grade 5 in Pioneer Elementary School. Filling 
in the questionnaire by the school children to 
determine health problems such as complaints 
associated with a table and chairs to school. 
Furthermore, the observation of the physical 
environment of the school and other school 
facilities as well as teaching and learning in the 
classroom. 
2.2. Method 
This research was conducted at Pioneer 
Elementary School using analytic research 
design with cross sectional method of testing or 
also called prevalence studies or surveys. 
Figures on the draft risk describes the 
likelihood or occurrence of musculoskeletal 
disorders / musculoskeletal disorder (MSD) is 
connected by a factor of harmony between the 
tables and chairs to learn. This is done by a 
variety of considerations: first for the Pioneer 
Elementary School has never done research on 
the relationship between the tables and chairs to 
learn harmony with musculoskeletal complaints 
in primary school students, both because of the 
limited time and energy. 
2.3. Result 
Pioneer Elementary School is a school that 
implements all latest findings in the field of 
education as active learning, intelegences 
mutiple approach, as well as contextual 
learning (contextual learning). Pioneer 
Elementary Schoolsupervises basic education 
grades 1-6. Grade levels in elementary school 
are divided into 6 levels and in each level 
consists of 3-4 classes. The number of students 
in each class is a maximum of 25 children. 
Fifth grade consists of 4 classes with the 
number of students per class is 25 children, so 
that the overall number of students in grade 5 is 
100 children. 
The data collected from 100 respondents in 
Class 5 Pioneer Elementary School then 
obtained data as follows:  
1. Age 
Table 1. Age Grade 5 Pioneer Elementary 
School March Year 2017 
Age (Years) Frequency Percentage 
10 
11 
12 
34 
62 
4 
34 
62 
4 
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Diagram 1. Age Grade 5 Pioneer Elementary 
School March Year 2017 
The age of respondents have a range of 
variation between the age of 10 years up to 12 
years in which the data obtained respondents 
aged 10 years as many as 34 children, 11 years 
as many as 62 children and 12 years as many as 
four children. 
 
2. Gender 
Table 2. Gender Grade 5 Pioneer Elementary 
School March Year 2017 
Gender Frequency Percentage 
Man 
woman 
46 
54 
46 
54 
Respondents in this study were female and 
male. Respondents who totaled 46 male 
children and female respondents are 54 
children. 
 
3. Weight 
Table 3. Weight Grade 5 Pioneer Elementary 
School 
Mean 49.50 
Median 50 
Modus 50 
Minimum 40 
Maximum 60.10 
 
 
 
 
 
 
 
 
 
 
 
 
Diagram 2.  Weight Grade 5 Pioneer 
Elementary School  
Once grouped data obtained respondent 
weighing 40-45 kg amounts to 21 children, 
weight> 45-50 kg of 35 children, weight> 37 
kg child 50-55,> 55 to 60.1 kg of 13 children. 
From these data it is known that the 
respondents with 50 kg body weight had the 
highest number is 11 children, the smallest 
weight is 40 kg of 4 children and the greatest 
weight is 60.1 kg by 1 person. While the 
overall weight of respondents had an average of 
49.50 kg. 
 
4. Height 
Table 4. Height Grade 5 Pioneer Elementary 
School March Year 2017 
Mean 149 
Median 149 
Modus 150 
Minimum 141 
Maximum 157 
 
 
 
 
 
 
 
 
Diagram 3. Height Student Class Diagram 5 
Pioneer Elementary School March Year 2017 
Height of the lowest respondents is 141 cm 
3 children while the highest is 157 cm 2 
children. From these data it is known that the 
average height of respondents is 149 cm and 
the greatest number of respondents with a 
height of 150 cm is 19 children. 
 
Data relating to compatibility between 
anthropometric respondents with medium / 
medium used 
1. Conformity with anthropometric body size 
table respondent 
Table 5.  Compliance with anthropometric 
body size table Grade 5 Pioneer Elementary 
School 
 
Conformity with anthropometric 
body size table 
N % 
It is not in accordance with 90 90 
Corresponding 10 10 
Umur responden
Umur responden
12 tahun11 tahun10 tahun
F
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e
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The above table shows that the size of the 
table that is not in accordance with 
anthropometric Grade 5 student body more 
(90%) than the size of the table that correspond 
to the body anthropometric 5th grade students 
(10%). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. less ergonomic seating position that 
occurs when learning takes place due to the size 
of the table that is not in accordance with 
antrhopometri body. 
 
2. Conformity chair with anthropometric body 
size respondent 
Tabel 6. Compliance Tables Chairs with 
anthropometric body size Grade 5 Primary 
School Pioneer 
Conformity chair with 
anthropometric body size 
N % 
It is not in accordance with 92 92 
Corresponding 8 8 
 
The above table shows that the size of the 
seats are not in accordance with anthropometric 
Grade 5 student body more (92%) than the size 
of the seat corresponding to Grade 5 student 
body anthropometry (8%). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Compensatory posture because the 
child hanging chair is too high. 
Data Regarding Business Characteristics of 
Respondents 
1. Sitting Position 
Table 7. Seating Position Grade 5 Pioneer 
Elementary School 
The sitting position Fre
que
ncy 
Percenta
ge 
Hunched        
                                                
Sitting sideways  
 
Sit leaning head  
 
Sitting by not leaning on the 
back of the chair  
 
Sit upright with legs relaxed  
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
 
Yes 
No 
36 
64 
52 
48 
53 
47 
64 
36 
 
34 
66 
36 
64 
52 
48 
53 
47 
64 
36 
 
34 
66 
Data seated dominant respondents are 
grouped into 5 groups and the data obtained 
hunched respondents who were 36 children, 52 
children sitting sideways, sat leaning head 53 
children, sitting with 64 children and lean not 
sit upright with legs relaxed position 34 
children. The sitting position on most of the 
respondents are not leaning so it is assumed 
most of the students in grade 5 Pioneer 
Elementary School risk of musculoskeletal 
disorders because of the seat backrest angle 
students who are not ergonomic 85 degrees, 
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while the ergonomic seat backrest angle is 35-
45 degrees (Tuttle, 2000 ). 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Students perform motion 
compensation on tiptoe when sitting in a chair. 
Data-Related Musculoskeletal Disorder 
Complaint 
Table 8. complaints Musculoskeletal Disorder 
Experienced Grade 5 Primary School Pioneer 
Musculoskeletal disorders 
appear disorder 
Frequency Percentage 
Happen  
Not occur  
80 
20 
80 
20 
The above table shows that the number of 
respondents who had complaints of 
musculoskeletal disorder was 80% of the total 
as many as 80 children, while not experiencing 
musculoskeletal complaints are as many as 20 
children (20%). Further excavation more 
specific information on respondents who have 
musculoskeletal complaints as follows: 
1. Sore body parts 
Table 9. Body Part Experiencing Pain in Class 
5 Pioneer Elementary School 
Sore body parts Fre
que
ncy 
Percenta
ge 
head  
 
Eye 
  
Neck or upper back 
 
 
Yes 
No 
Yes 
No 
Yes 
No 
43 
57 
0 
100 
40 
60 
 
43 
57 
0 
100 
40 
60 
 
Palms and fingers or hands  
 
Your lower back  
 
Upper limbs, lower limbs Yes 
and or the legs photo  
Yes 
No 
Yes 
No 
Yes 
No 
36 
64 
58 
42 
48 
52 
36 
64 
58 
42 
48 
52 
The above table shows that there is data 
about body parts respondents who often 
experience pain have 6 groups, namely the head 
of the 43 children, the eyes do not exist, neck or 
upper back 40 children, palms or fingers 36 
children, back part children under 58, upper 
and lower leg or foot section 48 children. 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Potential hazard due to less 
ergonomic chairs and desks 
2. Complaints that arise 
Table 10. Complaints that appear in Class 5 
Pioneer Elementary School 
The level of pain 
appears 
Frequency Percentage 
No 
Light 
moderate 
Weight 
Very heavy 
24 
68 
7 
1 
0 
24 
68 
7 
1 
0 
Data on the levels of grievances felt by 
respondents were grouped into mild pain, 
moderate, severe and very severe. The data 
obtained are respondents who experienced mild 
pain as many as 68 children, 7 children of 
moderate pain, severe pain 1 child. While that 
does not have complaints of pain there; ah 
many as 24 children. 
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3. Frequency of perceived grievances 
Table 11. Frequency of perceived grievances in 
Class 5 Pioneer Elementary School 
Frequency of 
perceived 
grievances 
Frequency Percentage 
No 
Sometimes 
Once a week 
2-3 times a week 
Every day 
24 
75 
1 
0 
0 
24 
75 
1 
0 
0 
Data on the frequency of the appearance of 
grievances felt by respondents is respondents 
who sometimes have no complaints as many as 
75 children, once a week one child, and no 
child had complaints as much as 2-3 times a 
week or every day experiencing 
musculoskeletal complaints. From these data 
indicate that the frequency with which the 
complaint is still relatively rare, as many as 75 
children or 75% of the total number of 
respondents. 
4. Actions taken when it comes up complaints  
Table 12. Actions taken when complaints arise 
in Class 5 Pioneer Elementary School 
Actions taken when it 
comes up complaints 
Frequency Percentage 
No action 
see a doctor 
Absent from school 
Drinking painkillers 
Reducing sitting in a chair 
Move to sit on the carpet 
49 
0 
0 
0 
23 
28 
49 
0 
0 
0 
23 
28 
Data about the actions taken by the 
respondent to eliminate the appearance of 
complaints are respondents who do not take 
action as much as 49 children, reducing child 
sitting in the seat 23, switching places with 28 
children sitting on the carpet. Not respondents 
see a doctor, take painkillers or unreasonable 
sekolah.sekali week 1 child. From these data 
indicate that the tendency of respondents did 
not take any action to eliminate the grievances 
raised 
Results of analysis of the attitudes of 
students when sitting, the agreement between 
the desk chair and studied with anthropometric 
body appears complaint is then carried out data 
processing using SPSS 10.0. Results of analysis 
using Chi-Square test was as follows: 
 
1. The relationship between posture on the 
incidence of musculoskeletal disorders 
disorder 
Table 13. relationship between posture on the 
incidence of musculoskeletal disorders disorder 
in Class 5 Pioneer Elementary School 
posture 
Incidence of 
musculoskeletal disorders 
Total 
MSD occur 
Did not 
happen MSD N % 
N % N % 
Not 
good 
53 84.1 10 15.9 63 100 
Good 27 73 10 27 37 100 
P value PR 0.202 1.96 (95% CI 0.728 to 5.291) 
From the table above it can be seen that 
the incidence of musculoskeletal disorder 
complaints more respondents who have no 
good sitting posture when studying in the seats 
(84.1%) of the respondents who have a good 
posture (73%). Chi square test results greater 
than 0.05 indicates that the null hypothesis is 
accepted, which means there is no significant 
relationship between the incidence of 
musculoskeletal disorder complaints with the 
posture of the respondents (p value 0.202). 
 
2. The relationship between the suitability of 
the table with anthropometric body on the 
incidence of musculoskeletal disorders 
disorder 
Table 14. relationship between the suitability of 
the table with anthropometric body 
Conformity 
table with 
Anthropometri 
Body 
Incidence of 
musculoskeletal 
disorders 
Total 
MSD 
occur 
Did not 
happen 
MSD N % 
N % N % 
It is not in 
accordance with 
76 84.4 14 15.6 90 100 
Corresponding 4 40 6 60 10 100 
P value of 0.004    
PR 8.14 (95% CI 2033-32615) 
From the table above it can be seen that 
the incidence of musculoskeletal disorder 
complaints more respondents who use a table 
that is not in accordance with anthropometric 
body (84.4%) of the respondents who used the 
table in accordance with anthropometric body 
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(73%). The results of chi-square test of less 
than 0.05 indicates rejection of the null 
hypothesis that means there is a significant 
relationship between the incidence of 
musculoskeletal disorder complaints with 
suitability table (p value 0.004). The results 
showed that the prevalence estimate risk ratio 
of 8.14 times which means that respondents 
who use a table that does not correspond to the 
body anthropometry 8.14 times potentially 
experiencing musculoskeletal disorders than 
respondents who use the table in accordance 
with anthropometric body (95% CI 2.033 to 
32.615) 
3. The relationship between anthropometric 
suitability body against the seat with the 
onset of musculoskeletal disorder 
complaints 
Table 15. The relationship between conformity 
Chair with anthropometric body on the 
incidence of musculoskeletal disorders disorder 
in Class 5 Pioneer Elementary School 
Conformity 
Seat with Body 
Anthropometri 
Incidence of 
musculoskeletal 
disorders 
Total 
MSD 
occur 
Did not 
happen 
MSD 
N % 
N % N % 
It is not in 
accordance with 
79 85.9 13 14.1 92 100 
Corresponding 1 12.5 7 87.5 8 100 
P value of .00 PR 42.5 (95% CI 4.829 to 374.753) 
From the table above it can be seen that 
the incidence of musculoskeletal disorder 
complaints more respondents who use a chair 
that is not in accordance with anthropometric 
body (85.9%) of the respondents who use the 
seats in accordance with anthropometric body 
(12.5%). The results of chi-square test of less 
than 0.05 indicates rejection of the null 
hypothesis that means there is a significant 
relationship between the incidence of 
musculoskeletal disorder complaints with seats 
conformity with anthropometric body (p value 
0.00). The results showed that the prevalence 
estimate risk ratio of 42.5 times, which means 
respondents who use a table that does not 
correspond to 42.5 times the body 
anthropometric potentially experiencing 
musculoskeletal disorders than respondents 
who use the table in accordance with 
anthropometric body (95% CI4,829-374,753. 
3. Discussion 
Posture ideal body that can prevent health 
problems in old age should be sought with 
ergonomic lifestyle early on. Disorders ideal 
posture in childhood caused because too many 
children sat stiffly while writing, in front of the 
computer, television and video games. Other 
risks, weakening the ability of concentration 
and lack of launch supply of oxygen to the 
brain in the static condition. Workin offices, in 
factories, in the market and in the home can not 
be separated from a sitting position. Tailors, 
vegetable sellers, cashiers, employees of the 
company, the workers in front of the computer, 
toll keepers, drivers, traders and even school 
children can not be separated from the work 
and activities in the sitting position. The 
position that there are many problematic if not 
pay attention to aspects of ergonomics. In this 
connection it is conducted this study to 
determine and analyze the analysis of the 
factors associated with the onset of 
musculoskeletal disorders disorder in grade 5 
Pioneer Elementary School. The following will 
describe the results of the data have been 
obtained in more detail. 
3.1. Conformity school desk chair 
Based on the results of research that has 
been done obtained evidence that by doing real 
circumstances or actual observation, clearly 
seen the mismatch between school desks and 
chairs with elementary school child's body size. 
School desks and chairs used seemed too high 
for the size of elementary school children. The 
condition causes the child's body trying to 
adjust to the school tables and chairs were 
worn. Therefore, the position of the child at the 
time of study (writing and reading) to be 
uncomfortable (not ergonomic), such as writing 
while standing up, reading a book with eye 
distance is too close, the child's attitude at the 
time of writing at a table formed body position 
bent / oblique, sitting with legs menggangtung 
and various other positions are less ergonomic. 
Here are some photos of the child's position at 
the time of learnin 
These circumstances give rise to a variety 
of complaints related to the sitting position at 
the time of the learning process, which in this 
study demonstrated the presence of disorder of 
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musculoskeletal disorders (MSD) as their 
various pains or sore on the body of school 
children. If the state of school desks and chairs 
that do not conform to the body of school 
children took place over a long period (during 
the learning process in SD), feared the 
consequences would affect the implementation 
process of learning and teaching so that 
learning objectives can be achieved optimally 
less. Results mununjukkan their research data 
on the discrepancy table (90%) and seats (92%) 
with anthropometric body. It is significant to 
the results of research conducted by Riyadina 
(2001), namely (100%) and the table (81.11%) 
seats for school children in Indonesia are not 
ergonomic. This means that the design of 
school desks and chairs have been produced not 
in accordance with anthropometric dimensions 
of learners. 
3.2. Posture 
Attitudes and behavior in the learning 
process looked uncomfortable and sometimes 
writing done while standing, as a result of 
which not ergonomic desk chair (not 
appropriate). The condition causes the hazard 
potential in learning activities that 
includehunched as many as 36 children, sitting 
sideways 52 children, sat leaning head 53 
children, sat with nothing to lean 64 children 
and sat upright with limb position relax 34 
children where the impact of the position is not 
ergonomic is the potential to have a complaint 
musculoskeletal disorder (MSD) ,  
Expenses must be supported by a spine will 
increase in line with reduced body movement 
and increasing the time spent sitting position. 
Prolonged sitting with the wrong position will 
cause the waist muscles become tense and may 
damage the soft tissue around the joints. If this 
continues, it will cause pressure on the spinal 
cord pads which resulted in a herniated nucleus 
pulposus (HNP) and various other 
musculoskeletal complaints. When the pressure 
on the nerve pads when performing a static 
standing position is considered 100%, the 
person sitting upright can cause pressure on the 
nerves pads by 140%. It will be even greater, 
namely 190% when he sat with hunched 
posture. However, people sat up faster fatigue 
in back muscles contracted for keeping your 
back straight. Now the people who sit with 
backs bent will feel more comfortable because 
the working muscles lighter, even though there 
is one thing that slowly but surely would be 
detrimental to that pressure on the pads nerves 
will become bigger so that it will have an 
impact on the occurrence of a herniated nucleus 
phulposus (HNP ). 
3.3. Incidence of musculoskeletal disorders 
disorder 
Children who at the age of school 
susceptible to musculoskeletal disorders 
because on average spent 10 hours a day to sit. 
Kids spend a longer time in school. Sat rigid, 
static. Not dynamic. This is because most 
teachers would reprimand when they sit 
dynamic or moving. Therefore, it can 
significantly affect the process of bone 
formation in the body in the future. If the kids 
'forced' to bend continuously, it is harmful for 
their body bone formation. The human body, 
especially in children who began to grow, 
require blood flow, oxygen and nutrients that 
are good and stable. Body movement is very 
important for this process, which is why the 
silent posture can not survive in the long time 
span. When sitting, the body against gravity. 
Static sitting position can make physical and 
mental weakening, caused by lack of oxygen 
supply. It is often called the school headache. 
Discomfort sitting position will be very 
annoying when a child has to work at a desk or 
table with a flat surface. Backs children usually 
seen arched and head bent to achieve the proper 
viewing distance between the eyes with the 
object of work in hand. Many adults think that 
children have a rubber bone that still tends to 
be elastic and hunched constantly in school will 
not harm them. It was a great mistake. 
Particularly in times of formation and 
maturation of the biological functions of the 
body from childhood to adolescence, especially 
in the spine. Posture static-passive non-
ergonomic furniture and especially on furniture 
with a size that is not appropriate, may cause 
psychomotor problems indirectly. 
Health nuisance which is the negative 
impact of the use of a desk chair that does not 
match the child's body size among others is 
fatigue among school children. School facility 
is not ergonomic (disagree) with the size of a 
child's body is assumed to lead to early fatigue 
(increase the level of fatigue), which should be 
maintained / reduced. These results indicate the 
existence of complaints of pain in the areaneck 
or upper back 40 children, palms or fingers 36 
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children, 58 children's lower back, upper and 
lower leg or foot section 48 children. 
Nonetheless, disorder musculoskeletal 
disorders (MSD) is not only caused by factors 
of school facilities, but can also be influenced 
by the physical condition of the child itself and 
by type of activity of the child prior to the 
study. 
As for the discrepancy between school desk 
chair with a school child's body size, this study 
shows the impact on complaints of pain appears 
on musculoskeletal children. The discrepancy 
between the means of the school with the 
child's body size is supported by the results of a 
questionnaire about health problems such as 
perceived by children (subjectively) as well as 
data on antrhopometri calibration body with 
dimensions that used desk chair. 
Incompatibility of anthropometric measurement 
anthropometric measurement desk chair with 
the child, especially at high tables and chairs. 
Such conditions lead to complaints such as 
complaints of pain in the area neck or upper 
back 40%, palms or fingers 36%, 58% lower 
back, upper and lower leg or foot section 
48.Some confounding variables that may affect 
the results of measurements of pain to the 
subject, such as age, length of sitting activity, 
sex and type of activities conducted outside the 
classroom learning activities. According to 
Grandjean (1988) and Pheasant (1991) static 
working attitude in the long term more rapidly 
cause complaints in the musculoskeletal 
system. Pain suffered by craftsmen possibility 
is due to the nature of the activity itself, the 
activity that caused the pain such unnatural 
positions, static position for a long time, and 
isometric muscle work and repetitive / 
redundant when writing. 
This is consistent with the results of 
research that has been done before that 
Whittfield reported complaints MSD especially 
disorders of the neck (44%), upper back (36%) 
and lower back (35%) of the 140 school 
students (aged 13-18 years) in New Zealand. 
Watson found an LBP in 1446 school students 
throughout New Zealand, while Murphy 
showed 679 cases of spinal MSD on school 
students (aged 11-14 years) in New Zealand 
with 22% disaggregated data (complaints on 
the neck), 17% (complaint on upper back) and 
20% (complaints on the lower back) on a 7-day 
period of the study and 49% (complaints on the 
neck), 30% (complaint on upper back) and 36% 
(complaints on the lower back) on the 1-month 
study period. While in the United Kingdom 
prevalence have a larger number at as many as 
55% compared with the prevalence found in 
New Zealand, which is only as much as 48%. 
In the United Kingdom found as many as 36% 
mengamai complaint on the lower back, neck 
35% and 23% of complaints in the upper back. 
Specific research on the school 
environment and learning facilities were also 
conducted on the five elementary schools 
(public and private) in rural areas and urban 
areas in the Municipality of Tangerang regency, 
West Java. The results showed that the state of 
the environment in primary schools Tangerang 
quite good, clean and had a permanent 
building. As for the drawbacks, among others 
on the window layout and design of the 
building, as well as the size of a desk chair that 
does not fit (ergonomic) with a school child's 
body size. As a result, attitudes and behavior of 
school children during the learning process 
seemed uncomfortable, that is sitting crooked, 
often changing positions, write standing up, and 
the distance from the eye is too close to the 
field of reading. The impact according to Woro 
(2001) is a medical disorder learners include 
dizziness and muscle aches / pain (72.3%), the 
child feeling tired (65.4%), and neck stiffness / 
pain (61.3%). 
In a sitting position as above, the back 
muscles will work hard load bearing upper limb 
that was writing. The workload is the most 
widely experienced by the lumbar region. 
Consequently waist muscles as retaining major 
baban will be susceptible to fatigue and then it 
will be easy occurrence of pain in the muscles 
around the hip / lower back (Lientje, 2000). 
Moreover, not tersupport foot position, so there 
is no balance in the force deployment in 
addition to the lower back muscles. Once this 
condition lasts longer if it feared the 
consequences would lead to disturbances in 
learning, although in this study are definitely 
not found any link with certainty between 
posture with musculoskeletal complaints that 
arise in class 5 Pioneer Elementary School. 
3.4. Research limitations 
This research is still far from perfection, 
there are many shortcomings in both the 
method and the discussion of research results. 
Limitations in terms of its own researchers are 
researchers is a novice researcher who does not 
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have experience in researching and knowledge 
of biostatistics and research on occupational 
safety and health in schools (school health & 
safety) is still very poor and often have 
difficulty in analyzing the data. Besides, the 
population in this study were a bit so that the 
sample taken too little so that may not 
adequately represent the phenomena of 
musculoskeletal disorder at Pioneer Elementary 
School. Besides the time allocated for this 
study was very short so that researchers tend to 
be less able to explore information in more 
detail in the research process, especially with 
regard to the exact cause of the occurrence of 
musculoskeletal disorders disorder is whether 
purely due to compliance of the desk chair to 
learn and posture is wrong, or is there cause 
others such as motion error while attending 
physical education lessons, an accident while 
playing and so on. Limitations of the research 
instrument, the questions in the questionnaire 
were less clear that the perception of the 
respondents to answer the question differently. 
4. Conclusion 
Based on these research results and 
discussion about the factors that affect the 
incidence of musculoskeletal disorders in grade 
5 Pioneer Elementary School, it can be deduced 
that: 1) Data showed that 90% the size of the 
dimension table does not correspond to the 
body antrhopometri 5th graders Pioneer 
Elementary School. 2) Data showed that 92% 
of the size of the seat does not match the 
dimensions of the body antrhopometri 5th 
graders Pioneer Elementary School. 3) There is 
a relationship between the suitability of the 
Anthropometric table with the emergence of 
complaints body musculoskeletal disorder in 
which the numbers the incidence of 
musculoskeletal disorder complaints in 
respondents using a table that is not in 
accordance with anthropometric body by 
84.4%. 4) There is a relationship between a 
chair against anthropometry body conformity 
with the onset of musculoskeletal disorder 
complaints where the numbers the incidence of 
musculoskeletal disorder complaints in 
respondents using a table that is not in 
accordance with anthropometric body by 
85.9%. 5) While the students sitting posture 
while following learning activities in the chair 
did not show any significant relationship 
pengeruh. However, the dimensions size 
mismatch chairs and desks to anthropometric 
body will influence the position and posture in 
the chair, which can cause musculoskeletal 
disorder complaints in most 5th graders Pioneer 
Elementary School 
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